Introduction
============

From a national survey carried out in 2010, the prevalence of diabetes in Chinese adults was estimated to be 11.6%, which represents 113.9 million adults with diabetes.[@b1-ppa-10-901] It has resulted in a huge economic burden. In order to take care of themselves, patients need to have knowledge and skills regarding diabetes management. The American Diabetes Association advocated that diabetes self-management education is a critical element of care for all people with diabetes.[@b2-ppa-10-901] It has been demonstrated that approaches of education that are interactive and patient-centered were effective in improving metabolic control, self-care behavior, self-efficacy, and quality of life.[@b3-ppa-10-901]--[@b8-ppa-10-901]

Ongoing support to sustain the level of self-management is also emphasized by the American Diabetes Association.[@b2-ppa-10-901] However, in the People's Republic of China, diabetes educators put too much effort into didactic teaching, applying classroom instruction which ignores interactive discussion among the patients, and usually there is no follow-up after the class.[@b9-ppa-10-901]

On the contrary, Diabetes Conversation Maps is a patient-centered conversation-based tool. It encourages interactive dialogue among the participants, and inspires the participants to make their own discoveries.[@b10-ppa-10-901] They are widely used in different countries.[@b11-ppa-10-901]--[@b14-ppa-10-901]

However, compared to A1C change and behavior change, psychosocial metrics, such as diabetes distress, self-efficacy, and quality of life, which play important roles in diabetes self-management are less emphasized in these studies. In People's Republic of China, 79.8% of patients with type 2 diabetes received diabetes education from different resources,[@b15-ppa-10-901] including Diabetes Conversation Maps. Studies were also carried out to explore effects of this educational tool,[@b16-ppa-10-901]--[@b18-ppa-10-901] whereas psychosocial metrics were not measured, and follow-up was not highlighted in these studies. The aim of our study was to compare the effects of improving psychosocial metrics, such as relieving diabetes distress, improving self-efficacy, and increasing quality of life, between Diabetes Conversation Maps and didactic teaching. Blood glucose control (A1C) was also compared between the two groups.

Methods
=======

Trial procedures
----------------

This was a 28-week randomized controlled pilot study. Outpatients with type 2 diabetes were enrolled according to the following inclusion criteria: course of diabetes ≥1 year; age \>18 years old; normal cognitive function; have not previously attended other education programs. Patients were excluded if they had a serious condition that would prevent them from completing the study or if they have language disorders. Fifty-three outpatients were enrolled in the study. Randomization was performed by computer-generated random numbers. Group assignments were delivered in sealed, opaque envelopes generated by off-site study staff. Participants were not blinded to their group assignment. Twenty-seven were randomized to the intervention group and 26 to the control group.

In the intervention group, a trained diabetes educator took on the role as the facilitator of Diabetes Conversation Map. Seven participants were assigned to each 1-hour session. The topics covered: diabetes overview, living with diabetes, risk factors and complications of diabetes, starting insulin treatment, foot care, and healthy eating and exercise. During each session, a Diabetes Conversation Map (laminated 3×5-foot with colorful drawings as metaphors of situations familiar to people with diabetes) was placed on a table with subjects gathered around it ([Figure 1](#f1-ppa-10-901){ref-type="fig"}). Conversation questions and discussion cards were used to encourage group interaction. For example, the first question patients were asked when using the diabetes overview map was to explain what diabetes is. In the living with diabetes session, patients described the frequency of measuring blood glucose at home. Patients participating in the risk factors and complications of diabetes session were questioned regarding what kind of complication screenings they had before. Patients on insulin were requested to list the snacks they carried to treat hypoglycemia when they made use of the starting insulin treatment map. During the foot care session, participants depicted the characteristics of ideal shoes. In addition, those using the healthy eating and exercise map discussed how to cook more healthily and how to break through the barriers of exercise. After each session, patients set one or two behavior goals. Participants in the intervention group who finished four sessions were considered to have completed the learning period of the intervention group. After the learning period, a monthly telephone call by the diabetes educator was made to the participants in the subsequent 3-month follow-up period. During each phone call, the facilitator enquired about the achievement of the goals. If the goals were achieved, new goals would be set by the participants after a discussion with the facilitator. If not, the facilitator and the participants would work together to revise the goals to be more achievable. If their blood glucose was too high or too low, the facilitator would urge them to pay a visit to a clinic.

Participants in the control group received traditional education. Six 1-hour diabetes classes were provided to them over 4 weeks by the same educator as in the intervention group. There were two classes each week, subjects who attended four classes were considered as having finishing the learning period of the control group. The topics of the courses were the same as those in the intervention group.

Psychosocial metrics were assessed by Chinese versions of the diabetes distress scale (DDS) (Cronbach alpha =0.951),[@b19-ppa-10-901] general self-efficacy scale (GSES) (Cronbach alpha =0.87),[@b20-ppa-10-901] diabetes empowerment scale-short form (DES-SF) (Cronbach alpha =0.848),[@b21-ppa-10-901] and the World Health Organization's quality of life instrument (WHOQOL-BREF) (Cronbach alpha =0.89).[@b22-ppa-10-901] DDS is an instrument to assess diabetes-related emotional distress containing 17 items,[@b23-ppa-10-901] where higher scores indicate more severe diabetes-related distress.[@b19-ppa-10-901] GSES, which includes ten items, was used to measure self-efficacy of the participants, and higher total score indicates greater self-efficacy.[@b20-ppa-10-901] DES-SF, a tool to evaluate diabetes-related psychosocial self-efficacy,[@b24-ppa-10-901] covers eight items with higher total score indicating greater psychosocial efficacy.[@b25-ppa-10-901] Quality of life was measured by WHOQOL-BREF, which consists of 28 items including four dimensions: physical, psychological, social relationships, and environment; where higher scores suggest greater quality of life.[@b22-ppa-10-901] Blood glucose control was evaluated by the A1C level.

Data were collected before the learning period and 6 months after the learning period. A1C was measured at 3 months after the learning period and it was recorded from patients' laboratory reports.

Ethics statement
----------------

Each of the subjects provided written informed consent before participating in the study. This research was approved by the ethics committee of Jiangsu Province Hospital on Integration of Chinese and Western Medicine (Clinical Trials) TNF001.

Statistical analysis
--------------------

All statistical analyses were conducted with SPSS version 16.0 software (SPSS Inc., Chicago, IL, USA). All statistical tests were two-sided with a 5% significance level. Baseline characteristics were expressed as means and their standard deviations or frequencies. Between-group comparisons were based on nonparametric test with Mann--Whitney *U*-test for continuous variables and Pearson's chi-square for categorical variables. Scales which assessed patient-reported outcomes were scored according to scoring algorithms. Between-group comparisons of scores and A1C values were based on nonparametric test with Mann--Whitney *U*-test, and within-group comparisons were based on nonparametric test with Wilcoxon signed-rank test. All analyses were performed on participants who completed the study.

Findings
========

The study was carried out from November 2012 to May 2013. Forty-six participants, 24 in the intervention group and 22 in the control group, finished the study ([Figure 2](#f2-ppa-10-901){ref-type="fig"}). The baseline characteristics of the participants were summarized in [Table 1](#t1-ppa-10-901){ref-type="table"}. There was no statistically significant difference between the two groups in any of the demographic and clinical characteristics.

Psychosocial metrics
--------------------

There was no statistically significant difference in baseline total scores of DDS (26.08±9.92 vs 32.77±14.57, *P*=0.073) between the intervention group and control group. From [Figure 3](#f3-ppa-10-901){ref-type="fig"}, it can be identified that 6 months after the learning period the total score of DDS was significantly lower in the intervention group compared to that in the control group (22.79±4.95 vs 30.09±12.14, *P*=0.014). In the intervention group, total score of DDS (26.08±9.92 vs 22.79±4.95, *P*=0.003) was significantly decreased after 6 months ([Figure 3](#f3-ppa-10-901){ref-type="fig"}). However, in the control group, when the study was over, no statistically significant difference was found in total score of DDS (32.77±14.57 vs 30.09±12.14, *P*=0.312) ([Figure 3](#f3-ppa-10-901){ref-type="fig"}).

The baseline total score of GSES did not reach statistically significant difference between the two groups (34.92±10.76 vs 30.05±7.46, *P*=0.084). Although statistically significant difference was not reached, total score of GSES in the intervention group was higher than that in the control group (33.50±4.75 vs 30.91±7.40, *P*=0.161) after 6 months. In the intervention group, total score of GSES was lower after 6 months (34.92±10.76 vs 33.50±4.75, *P*=0.402). However, in the control group, no statistically significant difference was found after 6 months (30.05±7.46 vs 30.91±7.40, *P*=0.590).

There was no statistically significant difference in total score of DES-SF between groups (35.04±3.83 vs 32.50±6.43, *P*=0.117 [Figure 4](#f4-ppa-10-901){ref-type="fig"}) at baseline. Six months after the learning period, total score of DES-SF was significantly greater in the intervention group compared to that in the control group (37.04±2.66 vs 34.18±5.67, *P*=0.039 [Figure 4](#f4-ppa-10-901){ref-type="fig"}). In the intervention group, total score of DES-SF was significantly improved after 6 months (35.04±3.83 vs 37.04±2.66, *P*=0.001 [Figure 4](#f4-ppa-10-901){ref-type="fig"}) whereas in the control group, no statistical significant difference was found (32.50±6.43 vs 34.18±5.67, *P*=0.179 [Figure 4](#f4-ppa-10-901){ref-type="fig"}) after 6 months.

To compare quality of life, scores of WHOQOL-BREF were analyzed. From [Table 2](#t2-ppa-10-901){ref-type="table"}, no statistically significant difference was found in between-group comparisons at baseline or after 6 months. But in the intervention group, scores of psychological (15.15±2.44 vs 15.42±2.25, *P*=0.036) and environment (13.80±3.09 vs 14.30±2.67, *P*=0.003) dimensions were significantly increased. However, in the control group, there was no significant change in dimension scores.

A1C
---

The A1C (%) was not significantly different between groups at baseline (7.76±2.47 vs 7.69±1.58, *P*=0.904 [Figure 5](#f5-ppa-10-901){ref-type="fig"}). After 3 months, A1C was significantly lower in the intervention group than in the control group (6.55±0.62 vs 7.13±0.75, *P*=0.007 [Figure 5](#f5-ppa-10-901){ref-type="fig"}). After 6 months, when comparing A1C values of the two groups, no statistically significant difference was found (6.84±1.26 vs 7.19±1.19, *P*=0.408 [Figure 5](#f5-ppa-10-901){ref-type="fig"}). In the intervention group, after both 3 months and 6 months, A1C was significantly decreased compared to the baseline value (6.55±0.62 vs 7.76±2.47, *P*=0.000; 6.84±1.26 vs 7.76±2.47, *P*=0.003 [Figure 5](#f5-ppa-10-901){ref-type="fig"}). But there was an upward trend in A1C when the 3-month follow-up period was over. In the control group, A1C was significantly improved after 3 months compared to the baseline value (7.13±0.75 vs 7.69±1.58, *P*=0.002 [Figure 5](#f5-ppa-10-901){ref-type="fig"}). However, the improvement did not last long, no statistical significant difference was found between the 6 months A1C and the baseline value (7.19±1.19 vs 7.69±1.58, *P*=0.128 [Figure 5](#f5-ppa-10-901){ref-type="fig"}).

Discussion and recommendations
==============================

Our study provided comprehensive findings including psychosocial metrics and blood glucose control over time.

In our study, after 6 months, total score of DDS was significantly improved in the intervention group compared to that in the control group. We also found that the total score of DDS was significantly decreased in the intervention group after 6 months. It may be due to Conversation Maps which were used to facilitate interactive dialogue among the participants through rapport building and sharing personal experience of living with diabetes.[@b26-ppa-10-901] During the discussion, participants talked about the barriers and challenges they faced related to diabetes self-care and found that they shared some common experiences and feelings. Furthermore, it was also reported that when the same participants attended four sessions, the strongest group bonding would occur.[@b27-ppa-10-901] Peer support can relieve the negative emotions of the participants.

Self-efficacy was defined as "people's judgments of their capabilities to organize and execute course of action required to attain designated types of performance".[@b28-ppa-10-901] In our study, GSES and DES-SF were used to measure self-efficacy and psychosocial self-efficacy respectively. After 6 months, we found that although total score of GSES in the intervention group was higher than that in the control group, it did not reach statistically significant difference. This may be due to the relatively small sample size of our study.

Six months after the learning period, we found that the total score of DES-SF was significantly greater in the intervention group compared to that in the control group. Our finding confirmed the result of a multicenter study carried out in Spain and Germany which compared group education with Conversation Maps and regular care in 310 Spanish patients with type 2 diabetes. They also found that total score of DES was significantly higher in the Conversation Map group than in the regular care group at 6 months after the last educational session.[@b11-ppa-10-901] It can be attributed to self-efficacy theory is the foundation for much of the curriculum of Conversation Maps, and this theory is also reflected in the active group dialogue,[@b10-ppa-10-901] during which the facilitator asked open-ended questions which encouraged participants to reflect on their past experience in self-care, attitude changes, and overcoming psychosocial and environmental barriers to induce the participants to find the answer by themselves. By exploring instead of being taught, participants had more confidence in changing their behavior.

Six months later, scores of psychological and environment dimensions of WHOQOL-BREF were significantly improved in the intervention group. This may be due to the fact that in this group, patients got more emotional support from other participants who had similar experiences through the group discussion. In the intervention group, participants received a telephone call from the educator monthly. They can solve problems via the phone call instead of coming to the clinic to see the educator. In other words, these patients obtained health care services more conveniently.

After 3 months follow-up, A1C level was significantly lower in the intervention group than in the control group, because better self-care behavior leads to better blood glucose control. Also, patients receiving Diabetes Conversation Maps-based education were more likely to change their behavior due to the following reasons: patients support each other in the education session, and they receive a monthly follow-up phone call. In each phone call, the facilitator checked whether the goals with regard to diabetes self-management were achieved. If the goals were achieved, new ones would be set by the participants. If not, the facilitator and the participants would work together to revise them. In the intervention group, if the facilitator found the glucose level of the participants was too high or too low, she would urge them to pay a visit to a clinic to adjust their treatment. However, the advantage in blood glucose control did not last long, after 6 months, no statistically significant difference was found between the two groups. Our results confirmed the finding of the research in Spanish patients,[@b11-ppa-10-901] which also reported that 6 months after the end of the educational sessions, there was no statistically significant difference between Conversation Map group and traditional education group in A1C level. This can be explained by the fact that diabetes education is effective for improving clinical outcomes at least in the short term.[@b29-ppa-10-901] However, initial improvements in participants' metabolic control have been found to diminish after approximately 6 months.[@b30-ppa-10-901],[@b31-ppa-10-901] To encourage behavior change and the maintenance of healthy diabetes-related behaviors, ongoing support for people with diabetes is particularly important.[@b2-ppa-10-901] In our study, the 3 months follow-up which focused on behavior change explained why A1C level was significantly lower in the intervention group than in the control group after the first 3 months. However, during the second 3 months after Conversation Maps sessions, there was no follow-up. The interaction time between the participants and the facilitator decreased and no consecutive self-management support was provided during this period. These may be the reasons why the advantage in blood glucose control in the intervention group did not last long. To sustain the blood glucose control, long-term diabetes self-management support is needed.

There were also some limitations in this study. Apart from using Diabetes Conversation Map, patients in the intervention group were also followed-up for 3 months and had behavior change planning. Therefore, some of the positive findings may be influenced by these extra features beyond the Conversation Map itself. The sample size was relatively small, participants were only followed-up for 3 months after the last educational session, and we did not evaluate behavior change of both groups. In the future, strict head-to-head comparison of two educational methods are warranted. More studies with a large sample size need to be carried out to explore long-term effects of using Diabetes Conversation Maps on psychosocial metrics, blood glucose control, and behavior change.

Conclusion
==========

Using Diabetes Conversation Maps has the advantages of relieving distress, increasing self-efficacy, and improving 3-month A1C compared to traditional education in Chinese patients with type 2 diabetes.
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###### 

Baseline characteristics of participants

  Characteristics                       Intervention group (n=24)   Control group (n=22)   *P*-value
  ------------------------------------- --------------------------- ---------------------- -----------
  Age (years)                           63.17±9.44                  61.57±9.53             0.58
  Sex (%)                                                                                  0.63
  Male (%)                              50.00                       57.10                  
  Female (%)                            50.00                       42.90                  
  Weight (kg)                           64.35±11.07                 66.53±11.54            0.55
  BMI (kg/m^2^)                         24.14±3.33                  24.05±3.14             0.93
  SBP (mmHg)                            124.96±15.56                125.13±33.96           0.98
  DBP (mmHg)                            77.74±8.37                  80.13±6.60             0.36
  A1C (%)                               7.76±2.47                   7.69±1.58              0.90
  Diabetes duration (years)             7.38±5.29                   6.95±4.54              0.78
  Education                                                                                0.31
  Illiterate                            0.0                         4.5                    
  Primary school (%)                    16.7                        4.5                    
  Middle school (%)                     20.8                        40.9                   
  High school or college (%)            45.8                        31.8                   
  University or above (%)               16.7                        18.2                   
  With diabetes complication (%)        36.4                        18.8                   0.41
  With family history of diabetes (%)   47.6                        62.5                   0.37
  Injecting insulin (%)                 37.5                        52.4                   0.32

**Note:** Between-group comparisons were based on nonparametric test with Mann--Whitney *U*-test and Pearson's chi-squared test.

**Abbreviations:** BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure.

###### 

Between- and within-group differences in the mean score of the World Health Organization's quality of life instrument (WHOQOL-BREF) at the beginning of the study and 6 months after the learning period

                         Intervention group (n=24)   Control group (n=22)   *P*-value                                         
  ---------------------- --------------------------- ---------------------- ------------ ------------ ------- ------- ------- -------
  Physical               15.16±1.57                  15.35±1.38             15.43±2.19   15.43±2.14   0.655   0.891   0.167   1.000
  Psychological          15.15±2.44                  15.42±2.25             15.44±2.07   15.70±1.76   0.690   0.669   0.036   0.165
  Social relationships   14.67±2.02                  14.93±1.76             15.33±1.63   15.47±1.41   0.338   0.433   0.270   0.336
  Environment            13.80±3.09                  14.30±2.67             14.89±2.02   15.08±2.12   0.204   0.316   0.003   0.248

**Notes:** Data are mean ± standard deviation values. Between-group comparisons were based on nonparametric test with Mann--Whitney *U*-test, and within-group comparisons were based on nonparametric test with Wilcoxon signed-rank test.
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